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This International Search Report consists of a total of. 
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I I It is also accompanied by a copy of each prior art document cited in this report. 



1 . Q Certain claims were found unsearchable (see Box I). 

2. 12 Unity of Invention is lacking (see Box II). 

3 n The international application contains disclosure of a nucleotide and/or amino acid sequence listing and the 
— international search was carried out on the basis of the sequence listing 
I I filed with the international application. 

I I furnished by the applicant separately from the international application, 

I I but not accompanied by a statement to the effect that it did not include 
— matter going beyond the disclosure in the tntemational application as filed. 

I I Transcribed by this Authority 



4. With regard to the title, the text is approved as submitted by the applicant 

I I the text has been established by this Authority to read as follows: 



5. With regard to the abstract. 



□ 



the text IS approved as submitted by the applicant 

the text has been established, according to Rule 38.2(b). by this Authority as it appears in 
Box III. The applicant may, within one month from the date of mailing of this International 
Search Report, submit comments to this Authority. 



6. The figure of the drawings to be published with the abstract is: 

Figure No. 9 [^l ^ suggested by the applicant. □ None of the figures. 

I I because the applicant failed to suggest a figure. 
I I because this figure better characterizes the invention. 
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Box I Observations where certain claims were found uns^chable (Con tinuation of Item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17{2){a) tor the following reasons: 
^ ■ ^ teca^o *oy relate to subject matter not required to be searched by this Authority, namely: 



^ ^ te^^use "ey relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful Intemational Search can be earned out, specifically: 



STse ^eif are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of Invention Is lacking (Continuation of ttem 2 of first sheet) 



This Intemational Searching Authority found multiple inventions in this intemational application, as follows: 

1 claims 1-17: adjustment of the positions of a plurality of photodetectors 
and their associated focusing lens; 2. claims 18-33: support means for 
rotatably supporting a light reflection optical element; 3. claims 34-bZ: 
holder for a photodlode unit with a position adjusting pin receptacle 

1 . I 1 As all required additional search fees were timely paid by the applicant, this Intemational Search Report covers all 

• ' searchable claims. 

2. rn As all searchable daims could be searched without effort justifying an additional fee. this Authority did not invite payment 

of any aJdittonal fee. 

3 I 1 As only some of the required additional search fees were timely paid by the applicant, this Intemational Search Report 

I 1 covers only those claims for which fees were paid, specifically claims Nos. : 



4 nn No required additional search fees were timely paid by the applicant. Consequently, this Intemational Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 

1-17 

Remark on Protest additional search fees were accompanied by the applicant's protest. 

j I No protest accompanied the payment of additional search fees. 
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cited to understand the principle or theory underiyingthe 
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involve an inventive step when the document is taken alone 
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1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
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2. This REPORT consists of a total of 8 sheets, including this cover sheet. 
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been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of sheets. 
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Priority 
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Lack of unity of invention 


V 


El 


Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VII 


□ 


Certain defects in the international application 


VIII 




Certain obsen/ations on the international application 



Date of submission of the demand 
12/03/1999 


Date of completion of this report 

3 0. 09. 99 


Name and mailing address of the intemational 
preliminary examining authority: 

^ European Patent Office 
^ D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: 449 89 2399 - 4465 


Authorized officer y^^*^^***^ 
Lehnberg.C \\ <S?" 

Telephone No. +49 89 2399 2590 



Form PCT/IPEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/JP98/03573 

I. Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 .55 as originally filed 

Claims, No.: 

1-17 as originally filed 

Drawings, sheets: 

1/1 5-1 5/1 5 as originally filed 



2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 



4. Additional observations, if necessary: 



III. Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 

The questions whether the claimed invention appears to be novel, to involve an inventive step (to be non-obvious), 
or to be industrially applicable have not been examined in respect of: 

□ the entire international application. 
H claims Nos. 18-52. 

because: 
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□ the said international application, or the said claims Nos. relate to the following subject matter which does 
not require an intemational preliminary examination {specify^: 

□ the description, claims or drawings {indicate particular elements belov\/i or said claims Nos. are so unclear 
that no meaningful opinion could be formed (specif^: 

□ the claims, or said claims Nos. are so inadequately supported by the description that no meaningful opinion 
could be formed. 

la no intemational search report has been established for the said claims Nos. 18-52. 
iV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

Kl neither restricted nor paid additional fees. 

2. □ This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1 , 13.2 and 13.3 is 

□ complied with. 

la not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the intemational application were the subject of intemational preliminary 
examination in establishing this report: 

□ all parts. 

B the parts relating to claims Nos. 1-17. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1-17 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-16 




No: 


Claims 


17 


Industrial applicability (lA) 


Yes: 


Claims 


1-17 




No: 


Claims 





2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following obsen/atlons on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 

see separate sheet 
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I). CONCERNING POINT IV: 

1 . 1 The separate inventions/groups of invention are: 

Invention 1: (claims 1 to 17); an optical pickup apparatus and a method of 
manufacturing such an apparatus in that distances are adjusted between a focus 
adjusting means (focus lens), a photodetector plane and a beam splitter (or 
collimator lens) in order that all reflected light spots become incident onto a 
corresponding photodetector. 

Invention 2: (claims 18 to 33); an optical pickup apparatus in which a light 
reflection optical element (reflection prism or mirror) is moved (in a plurality of 
directions) in order to allow the focus state of all the formed spots to be the same, 
and a corresponding adjusting method. 

Invention 3: (claims 34 to 52); an optical pickup apparatus with a photodiode unit 
holder having specific adjusting pin receptacles, corresponding holder and 
manufacturing method. 

1 .2 The above mentioned inventions are not so linked as to form a single general in- 
ventive concept (Rule 13.1 POT) for the following reasons: 

Even if the three inventions relate to adjusting of optical elements in an optical 
pickup apparatus, each invention concerns the positioning or adjustment of 
another optical element of said pickup, and each adjustment is made in a different 
manner and for a different reason. 

1 .3 As the applicant has neither paid additional fees nor restricted the claims, the only 
set of claims which has been examined comprises claims 1 to 17 as stated in the 
invitation to restrict the claims dated 14.05.99. 
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II). CONCERNING POINT V: 

2. 1 Reference is made to the following document: 
D1: US-A-5 497 366 

2.2 Comparison of the subject matter of present independent claims 1 , 10, 15, 16 and 
17 with the disclosure of D1 (see figures 14-21; column 15. line 50 to column 16, 
line 2; column 18. line 41 to column 21, line 43 and claim 1) reveals that an optical 
pickup apparatus and a method of manufacturing an optical pickup comprising the 
following features and steps respectively are already known: 

an optical pickup with a laser source (80), a grating (81) forming a plurality of light 
beams, a collimator lens (83). an objective spot forming means (51). a plurality of 
detectors (98), a chassis and a focus adjusting means (85) supported on a 
support member (100) fomned separately from the chassis, said support member 
being movable along the optical axis to adjust the position of said focus adjusting 
means. 

In the present invention according to independent claims 1, 10, 15 and 16, an 
additional adjustable support member is provided in order to also adjust the 
position of the photodetector plane, in order to get the reflected spots focused 
correctly onto the detector plane; this second adjusting member for the 
photodetector is neither disclosed not suggested by the available prior art, so that 
independent claims 1, 10. 15 and 16 as well as the claims dependent thereon 
(claims 2 to 9. and 11 to 14) are considered to fulfil the requirements of Article 
33(2) (3) PCT. 

2.3 Nevertheless according to the subject matter of independent claim 17, only one 
adjustable member is provided for adjusting the position of the focus adjusting 
means, like in the device according to the disclosure of D1. 

Claim 17 defines furthermore an image pickup means and nieans for displaying 
said picked up image in order to check the correct adjustment of the focus 
adjusting means; even if such a pickup means with display is not disclosed in the 
available prior art, this is merely one of several possibilities from which the skilled 
man would select, in accordance with circumstances, without the exercise of 
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inventive sl<ill in order to solve the problem posed, that is in order to verify the 
correct adjustment of the focus adjusting means. 

Therefore, present independent claim 17 is not considered to meet the inventive 
step requirements of Article 33(3) PCT. 

2.4 A new independent claim should have been written on the basis of claims 1,10, 
15 or 16, and should have been drafted in the two-part form, clearly delimited in 
view of D1 (Rule 6.3.b PCT). 



III). CONCERNING POINT VIII: 

3.1 Although claims 1 , 10, 15, 16 and 17 have been drafted as separate independent 
claims, they appear to relate effectively to the same subject-matter and to differ 
from each other only with regard to the definition of the subject-matter for which 
protection is sought and in respect of the terminology used for the features of that 
subject-matter. The aforementioned claims therefore lack conciseness. Moreover, 
lack of clarity of the claims as a whole arises, since the plurality of independent 
claims makes it difficult, if not impossible, to determine the matter for which 
protection is sought, and places an undue burden on others seeking to establish 
the extent of the protection. 

Hence, claims 1, 10, 15, 16 and 17 do not meet the requirements of Article 6 PCT. 

In order to overcome this objection, it would have been appropriate to file an 
amended set of claims defining the relevant subject-matter in terms of a single 
independent claim in each category followed by dependent claims covering fea- 
tures which are merely optional (Rule 6.4 PCT). 

3.2 In the independent claims, it is not really clear (Article 6 PCT) what the function of 
the "focus adjusting means" is, because its position is not defined; moreover, the 
designation used therefor is misleading because one may interpret this "focus 
adjusting means" as the objective lens provided for forming the spots onto the 
recording medium. 

Therefore, the difference between these two lenses should have been clearly 
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made. 

3.3 The two last lines of claim 9 are only a repetition of claim 7 from which it depends, 
so that these two lines should have been deleted for conciseness reasons (Article 
6 PCT). 

3.4 The subject matter of present claim 10 is not considered to be supported by the 
description (Article 6 PCT), because changing the distance between the collimator 
and the focus adjusting means on one hand, and between the collimator and the 
photo detectors on the other and may be interpreted so that, not only the focus 
adjusting means and the photo detectors, but also the collimator is displaced in 
order to change said distances; this is not disclosed in the present description, in 
which the collimator is not moved. 

3.5 In claim 17, it is not clear what is meant by "said focus adjusting means", because 
this feature is not defined before in the claim (Article 6 PCT). 

3.6 - According to the requirements of Rule 5.1 (a)(ii) PCT, the relevant background 
art disclosed in the document D1 should have been mentioned in the description, 
and this document should have been identified in the description. 

- The description should have been put in conformity with newly filed claims as re- 
quired by Rule 5.1(a)(iii) PCT. 

Especially the other inventions corresponding to the claims 18 to 52 should have 
been excised from the description and drawings. 

- The features of the claims should have been provided with reference signs 
placed in parentheses (Rule 6.2(b) PCT). 
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(57) Abstract 

An optical pickup apparatus (10) for reading 
data from a plurality of tracks of an optical 
d (34) at the same time by focussing spots 
(M,...) of each light beam on a plurality of 
tracks, passing tbe reflected light beams of spots 
(M,„.) sequentially duough an objective lens 
(30), a collimator lens (28), and a focus adjusting 
lens (50) in diis order, and detecting the reflected 
li^t beams witfi photodiodes (52M,...) disposed 
along a photodiode light reception plane (68). In 
order to make each reflected light become incident 
upon each photodiode (52M..,.), a case (72) and 
a bracket (78) are s^Muated from a chassis (70), 
and support tbe focus adjusting lens (50) and die 
photodiodes (52M.«) respectively. The case (72) 
and bracket (78) arc made so tfiat tiiey can be 
fixed to the chassis (70) at optional positions in a 
predetcnnined area along a direction of tiie optical 
axis (66). While the case (72) and bracket (78) 
are moved along the optical axis (66) direction, 
positions along tlte optical axis (66) where the 
reflectisd light beams are allowed to enter tfie 
photodiodes (52M,-.) are searched and die case 
(72) and bracket (78) are fixed to die chassis (70) 
at the searched positions. 
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BACKGROUND OF THE INVENTION 
1. Field of the Invention 

The present invention relates to an optical pickup 
apparatus for detecting a light spot reflected from a 
record track to read data recorded on the record track of 
a recording medium such as an optical disc and a card, and 
to a method of manufacturing such an optical pickup 
apparatus, and more particularly to an optical pickup 
apparatus for applying light spots to a plurality of tracks 
and reading data recorded on the tracks and to a method of 
manufacturing such an optical pickup apparatus. 

The present invention also relates to an optical 
pickup apparatus to be used with a CD player or the like, 
a holder for holding a photodetector which is a component 
of the optical pickup apparatus, and a method of 
manufacturing such an optical pickup apparatus, and more 
particularly to an optical pickup apparatus, a holder, and 
a method of manufacturing the optical pickup apparatus, all 
of which facilitate the manufacture of the optical pickup 
apparatus . 
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2, Descirlp-tion of t:he Related Art: 

In an optilcal pxckup appa]rat:us for reading da-ta 
recorded on a recording medium such as an optzical disc and 
a card, a ligh.± beam is focussed on a -track of "the 
5 recording medium and the light beam reflected from the tack 
is detected with a photodetector - 

Another type of an optical pickup apparatus has been 
proposed in which a plurality of light beams, e.g., seven 
light beams, are generated and corresponding seven spots 

10 are focussed on tracks of a recording medium to read data 
recorded on the tracks at the same time. With such a 
conventional optical pickup apparatus, light from a laser 
source is applied to a diffraction grating as light beam 
separation means to generate a plurality of light beams. 

15 These light beams are passed through a collimator lens and 
an objective lens and focussed on tracks of a recording 
mediiim in the form of light spots. Light spots reflected 
from the tracks are passed through the objective lens and 
collimator lens in the optical path opposite to the 

20 incoming optical path and through a focus adjusting lens, 
and are made incident upon photodiodes disposed, for 
example, along a direction perpendicular to the optical 
axis at a predetermined pitch corresponding to the 
reflected light spots . With the conventional optical 

25 pickup apparatus, each photodiode is directly mounted on a 
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chassis at: a predetermined photodlode mounl: position so as 
to make the reflected light beam passed through the focus 
adjusting lens become Incident upon a corresponding 
photodlode . 

5 In Japanese Laid-open Patent Application No. 8-221774, 

five light beams are generated and focussed upon tracks of 
a recording medium, and the light spots reflected from the 
tracks are detected. A single main spot Is used for 
reading data recorded on the track, and other four spots 

10 are subsidiary spots which are used for servo tracking and 
are not used for reading data. 

There are manufacture variations of laser oscillation 
frequencies and spaces between cells of lattice gratings. 
These variations affect a distribution pitch of reflected 

15 light beams along a direction perpendicular to an optical 
axis, so that the reflected light beam may not become 
Incident upon the corresponding photodlode. A manufacture 
variation of ratios of focal lengths of collimator lenses 
to total focal lengths of collimator lenses and focus 

20 adjusting lenses may also affect the pitch between 
reflected light beams along a direction perpendicular to 
the optical axis. Specifically, with a conventional 
optical pickup apparatus. In order to compensate for the 
variation of pitches between reflected light beams along 

25 the direction perpendicular to the optical axis, the light 
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reception area is made larger -the farther the photodiode is 
positioned from the optical axis along the direction 
perpendicular to the optical axis. An increase in the 
light reception area of the photodiode results in poor 
5 frequency response characteristics (a lower high-cut 
frequency) of the photodiode and may degrade the apparatus 
performance • 

In a conventional optical pickup apparatus used with 
a CD player or the like, a single light spot is used for 

10 reading data recorded on a CD. A single light beam from a 
light source is applied to a triangular prism to change its 
direction generally by a right angle, and passed through an 
objective lens to form a light spot on a track of CD. The 
reflected light beam is detected with a photodetector • The 

15 triangular prism is fixed to a chassis at a predetezrmined 
position by using predetermined positioning means such as 
a stopper. 

Another optical pickup apparatus has been proposed in 
which a plurality of light beams, e.g., seven light beams, 
20 are generated and corresponding seven spots are focussed on 
tracks of a recording medium to read data recorded on the 
tracks at the same time. 

In correctly focussing a plurality of spots on 
corresponding tracks of a recording medium and reliably 
25 detecting all the reflected spots and reading data, it is 
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necessary for all the spots to enter an effective area of 
the objective lens projected upon respective tracks. In 
forming a plurality of spots on corresponding tracks, some 
spots may not enter the effective area of the objective 
5 lens projected upon respective tracks, because of work 
precision errors, dimension errors and mount errors of each 
component of the optical pickup apparatus. If a direction 
of a light beam is inclined relative to the track surface 
because of mount errors of an optical element, the 
10 focussing state of each spot may become inconsistent and 
unbalanced. 

Fig. 28 shows a conventional holder 216 mounted on a 
base 212 of an optical pickup apparatus 210. The base 212 
has a holder moiint surface 214. The holder 216 of a block 

15 structure having a predetermined thickness has a bonding 
surface 240 and a non-bonding surface 242. The bonding 
surface 240 is adhered to the holder mount surface 214. A 
light reception unit receptacle 218 is formed in the 
central area of the non-bonding surface 218. A circular 

20 window 220 is formed on the bottom of the light reception 
unit 218 for passing a laser beam from a circular window 
236 (Fig. 30) formed on the holder mount surface 214 side 
through this circular window 220. Pin fitting V-grooves 
222 are formed through the whole thickness of the holder 

25 216 on the right and left sides of the holder 216. A light 
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recept:lon unit: 224 includes photode-tectors or the like and 
has a shape and size conformal *to the light reception unit 
receptacle 218 so that the former can be fitted in and 
mounted on the latter. A flexible print circuit (FPC) 226 
■^^ 5 is attached to the outer side surface of the light 
reception unit 224- 

Fig, 29 illustrates a preliminary mount process for 
mounting the conventional holder 216 on the base 212. The 
horizontal and vertical directions are represented by x and 

10 y. The holder mount surface 214 is parallel to the x-y 
plane. The direction perpendicular to the x-direction is 
represented by z, and is perpendicular to the holder mount 
surface 214. An adjusting pin holder 254 has a pair of 
adjusting pins 256 extending along the z-direction and 

15 having tapered sharp ends. The adjusting pin holder 254 is 
movable along the x- , y- and z-directions . The adjusting 
pin holder 254 is moved first in the z-direction toward the 
non-bonding surface 242 of the holder 216 to partially 
insert the adjusting pins 256 into the pin adjusting V- 

20 grooves 222, and thereafter moved in the x- and y- 
directions to move the holder 216 in the x- and y- 
directions relative to the base 212 until a light reception 
plane of the light reception unit 224 reaches the optical 
axis of the laser beam supplied from the circular window 

25 236 (Fig. 31) of the base 212. Next, instant adhesive 270 
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(Fig. 32) is dropped ±0 -two areas 266 on the upper side of 
the holder 216 to adhere the holder 216 to the holder mount 
surface 214 for the preliminary mount of the holder 216. 
Thereafter, the adjusting pin holder 254 is moved in the z- 
5 direction to be retracted from the base 212 so that the 
adjusting pins 256 are removed from the pin fitting V- 
grooves 222. 

Fig. 30 shows another conventional holder 230 mounted 
on a base 212 of a conventional optical pickup apparatus 

10 210. The main structure will be described. The holder 230 
has a gate portion 232 which is floated over a holder mount 
surface 214. A light reception unit receptacle 218 is 
formed in the gate portion 232 . A preliminary mount of the 
holder 230 on the base 212 is similar to that described 

15 with reference to Fig. 29. The tapered sharp ends of the 
adjusting pins 256 of the adjusting pin holder 254 are 
fitted into pin fitting V-grooves 222, 

Fig. 31 shows auiother conventional holder 238 before 
it is mounted on a base 212 of an optical pickup apparatus 

20 210. A circular hole 236 is formed in the base 212 on the 
holder mount surface 214 side, from which hole a laser beam 
is output to a light reception imit 224. The holder 238 
has upper and lower projections extending to right and left 
sides thereof. These right and left projections are formed 

25 with idle holes 244 and pin holes 246 extending through the 
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whole thickness of the holder 238. A pusher plate spring 
248 is formed with recesses 250 and screw insertion holes 
252 at positions corresponding to the pin holes 246 and 
idle holes 244 of the holder 238. A convex portion of the 
5 plate spring 248 is projected toward the bonding surface 
240, and an apex of the convex portion abuts on the non- 
bonding surface 242 of the holder 216. The adjusting pin 
holder 254 is moved first to insert the adjusting pins 256 
into the recesses 250 and partially insert the ends of the 

10 pins into the pin holes 246 of the holder, and then moved 
in the x- and y-directions . When the light reception plane 
of the light reception unit 224 reaches the optical axis of 
a laser beam supplied from the circular window 236, the 
holder 238 is stopped relative to the base 212. 

15 Thereafter, as shown in Fig. 29, the instant adhesive 270 
is dropped to the two areas 266 to preliminary adhere the 
bonding surface 240 of the holder 238 to the holder mount 
surface 214. Lastly, fastening screws are inserted into 
the screw insertion holes 252 and idle holes 244 and 

20 threaded into screw holes 260 on both sides of the holder 
mount sxirface 214 to thereby fix the holder 238 to the 
holder mount surface 214, The size of the screw insertion 
hole 252 is set so that the holder 238 can be moved in the 
X- and y-directiohs relative to the holder mount surface 

25 214 to determine the final mount positions by using the 
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adjus-ting pins 256. 

Fig. 32 illustrates an invasion of the instant 
adhesive into the pin fitting V-grooves 222 immediately 
after the holder 216 shown in Fig. 28 is preliminarily 
5 mounted. The tapered sharp ends of the adjusting pins 256 
abut on the side edges of the pin fitting V-grooves 222 so 
that the pins are prevented from entering further the V- 
grooves and the tapered sharp ends are prevented from 
abutting on the holder mount surface 214, 

10 Referring to Fig. 32, the instant adhesive 270 dropped 

to the two areas 266 (Fig. 29) flows into a gap between the 
holder mount surface 214 of the base 212 and the bonding 
surface 240 of the holder 240 and invades into the pin 
fitting V-grooves 222. The instant adhesive 270 then rises 

15 and invades into a space between the tapered sharp ends of 
the adjusting pins and the side walls of the holder 216 
through capillarity. After the instant adhesive 270 is 
dropped to the two areas 266, the adjusting pins 256 is 
retracted from the holder 216 and pulled out of the pin 

20 fitting V-grooves 222. However, as shown in Fig. 32, the 
instant adhesive 270 invaded into the pin fitting V-grooves 
may be attached and adhered to the tapered sharp ends of 
the adjusting pins 256. In this case, when the adjusting 
pins 256 are pulled out of the pin fitting V-grooves 222, 

25 the holder 216 preliminarily mounted once on the holder 
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moun-t surface 224 may be peeled off from the holder mount: 
surface 214. 

SUMMARY OF THE INVENTION 
5 It is an object of the present invention to provide an 

optical pickup apparatus and its manufacture method capable 
of solving the above problems. 

It is another object of the present invention to 
provide an optical pickup apparatus, its holder, and its 

10 manufacture method capable of preventing adjusting pins 
from being adhered to adhesive during preliminary mount. 

An optical pickup apparatus of this invention 
comprises: (a) objective spot forming means for forming 
each spot of a plurality of light beams entered via a 

15 collimator, on each track of a recording medium; (b) a 
plurality of photodetectors each provided for each spot for 
receiving reflected light of each spot, the reflected light 
having passed through the objective spot forming means, the 
collimator, and focus adjusting means in this order; and 

20 (c) a chassis mounted with the collimator, wherein the 
focus adjusting means and the plurality of photodetectors 
are supported respectively by a focus adjusting means 
support member and a photodetector support member formed 
separately from the chassis, and the focus adjusting means 

25 support member and the photodetector support member are 
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fixed -to -the chassis at: poslt:lons along an optrlcal axis, 
-the posl1:ions being visually confirmed -that: t:he reflected 
light of each spot becomes Incident upon a corresponding 
one of the photodetectors . 
5 The visual confirmation that the reflected light of 

each spot becomes Incident upon a corresponding one of the 
photodetectors, can be made through judgement of a 
displayed Image of the positions of the reflected light 
beams picked up with a CCD disposed along the optical axis 

10 direction. The recording medium Includes those media whose 
data Is optically read, for example, an optical disc such 
as a CD aind a card. The objective spot fozialng means, 
collimator, and focus adjusting means Include optical 
elements other than lenses. 

15 A pitch between the reflected light beams of each spot 

focussed by the focus adjusting means on the photodetectors 
and disposed along the direction perpendicular to the 
optical axis changes with each optical pickup apparatus, 
because of manufacture variations. The manufacture 

20 variations Include variations of oscillation frequencies of 
lasers, distances between cells of diffraction gratings, 
and ratios of focal lengths of collimators to total focal 
lengths of collimators and focus adjusting means. However, 
with this optical pickup apparatus, the focus adjusting 

25 means support member and photodetector support member are 
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formed discret:ely firom the chassis movably along the 
optical axis direction, and fixed to the chassis at the 
positions along the optical axis direction, the positions 
being visually confirmed that the reflected light of each 
5 spot becomes incident upon a corresponding one of the 
photodetector s • Accordingly, each reflected light beam 
becomes correctly incident upon the corresponding one of 
the photodetector s , so that the light reception area of 
each photodetector can be reduced and the frequency 

10 characteristics can be improved. 

In the optical pickup apparatus of this invention, the 
plurality of light beams are generated by making light from 
a light source pass through a diffraction grating. 

Since a plurality of light beams can be generated by 

15 a single light source, it is cost effective. Since the 
spots of light beams are aligned generally in line on a 
recording medium, reflected light beams focussed by the 
focussing means upon the photodetectors are aligned 
generally in line along a direction perpendicular to the 

20 optical axis and a pitch between reflected light beams 
changes linearly with a motion change along the optical 
axis. Accordingly, by displacing the photodetector support 
member along the optical axis, it is easy to search the 
positions along the optical axis, the positions allowing 

25 the reflected light of each spot to become incident upon a 
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corresponding one of the photodetectors previously disposed 
at an equal pitch along a direction perpendicular to the 
optical axis . 

In the optical pickup apparatus of this invention, at 
5 least one of the plurality of photodetectors includes a 
plurality of light reception areas for divisionally 
receiving one light beam. 

The pitch and positions of reflected light beams along 
a direction perpendicular to the optical axis regularly 

10 change with a position of the photodetectors along the 
optical axis. Accordingly, if at least one photodetector 
is made of a plurality of light reception areas for 
divisionally receiving one reflected light beam (e.g., if 
a photodetector on the optical axis is divided into four 

15 areas A, B, C, and D) and it is checked whether the 
reflected light is correctly incident upon each of the four 
light reception areas, then it is not necessary to check 
whether the reflected light is incident upon each of the 
other photodetectors disposed in line. 

20 In a method of manufacturing an optical pickup 

apparatus having objective spot forming means for forming 
each spot of a plurality of light beams entered via a 
collimator, on each track of a recording medium, a 
plurality of photodetectors each provided for each spot for 

25 receiving reflected light of each spot, the reflected light 
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having passed -through the objective spot forming means , the 
collimator, and focus adjusting means in this order, and a 
chassis mounted with the collimator, the method of this 
invention comprises the steps of: changing a first distance 
5 along an optical axis direction between the collimator and 
the focus adjusting means and a second distance along the 
optical axis direction between the collimator and the 
photodetectors ; searching the first and second distances 
along the optical axis direction which allow the reflected 

10 light of each of the spots become incident upon a 
corresponding one of the photodetectors; and fixing the 
focus adjusting means and the photodetectors to the chassis 
at the searched first and second distances along the 
optical axis direction. 

15 A pitch between the reflected light beams of each spot 

generated by the objective lens forming means and focussed 
by the focus adjusting means on the photodetectors changes 
with each optical pickup apparatus, because of manufacture 
variations. The manufacture variations include variations 

20 of oscillation frequencies of lasers, distances between 
cells of diffraction gratings, and ratios of focal lengths 
of collimators to total focal lengths of collimators and 
focus adjusting means. However, with this method of 
manufacturing an optical pickup apparatus, the 

25 photodetector support member and the focus adjusting means 
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support member are moved along -the optical axis and fixed 
to the chassis at the positions along the optical axis, the 
positions allowing the reflected light of each spot to 
become correctly incident upon a corresponding one of the 
5 photodetectors . Accordingly, the manufacture variations 
can be compensated and each reflected beam can be correctly 
made incident upon the corresponding photodetector * 

In the method of manufacturing an optical pickup 
apparatus of this invention, changing the first and second 

10 distances along the optical axis direction is performed 
while a predetermined relation between the first and second 
distances is maintained « 

Each reflected light beam transmits at a predetermined 
angle relative to the optical axis. Therefore, a distance 

15 between a reference point to the focus adjusting means 
along the optical axis and a distance between the reference 
point to the photodetectors along the optical axis has a 
predetermined relation when the reflected light emitted 
from the focus adjusting means becomes correctly incident 

20 upon the corresponding photodetector . While maintaining 
this relation, the focus adjusting means support member and 
photodetector support member are moved so that the 
positions of the focus adjusting means and photodetectors 
along the optical axis can be effectively searched, the 

25 positions allowing the reflected light of each spot to 
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become coirrectly incident upon a corresponding one of the 
photodetectors . 

An optical pickup apparatus of this invention 
comprises: (a) a light reflection optical element for 
5 reflecting a plurality of light beams incoming along a 
direction of a first axial line, toward a direction of a 
second axial line different from the first axial line; (b) 
spot forming means for forming a spot of each light beam 
incoming along the direction of the second axial line from 

10 the light reflection optical element, on each track of a 
recording medium; (c) support means for rotatably 
supporting the light reflection optical element about at 
least one rotation axial line on a chassis, the rotation 
axial line passing a reference point which is a cross point 

15 between the first and second axial lines; (d) fixing means 
for fixing the light reflection optical element to the 
chassis at the rotary position allowing the spots on a 
recording medium to enter the effective area of the spot 
forming means, and/ or allowing the focus states of the 

20 spots to become generally equal; and (e) reflected light 
detecting means for detecting reflected light of each spot 
passed through the spot forming means. 

The recording medium includes those media whose data 
on a track is optically read, for example, an optical disc 

25 such as a CD and a card. The spot forming means includes 
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optical elements other than convex and concave lenses, such 
as a Fresnel element. Two steps of preliminary and final 
mounts may be used for fixing the light reflection optical 
element to the chassis by the fixing means. The effective 
5 area for the spot forming means is an area of a recording 
medium in which spots capable of being read correctly are 
formed on tracks. 

As the rotary position of the light reflection optical 
element is changed about a rotation axial line, the 

10 positions of the spots on a recording medium change and/or 
the directions of the light beams relative to the recording 
mediiim change, so that the focus state of each spot 
changes. The rotary position of the light reflection 
optical element is adjusted so as to allow all the spots to 

15 enter the effective area of the spot forming means and/or 
so as to make the size of each spot on a track of the 
recording medium generally equal, and thereafter the light 
reflection optical element is fixed to the chassis by the 
fixing means. Accordingly, irrespective of the size error 

20 of each component of the optical pickup apparatus, the 
spots can be entered into the effective area of the spot 
foztning means and/or the size of each spot can be made 
generally equal. 

In the optical pickup apparatus of this invention, the 

25 rotation axial line includes a rotation axial line 
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perpendicular to both the first axial line and the second 
axial line. 

In the optical pickup apparatus of this invention, the 
rotation axial line includes a rotation axial line 
5 coincident with the first axial line. 

Xn the optical pickup apparatus of this invention, the 
rotation axial line includes a rotation axial line 
coincident with the second axial line. 

As the rotary position of the light reflection optical 

10 element is changed about a rotation axial line 
perpendicular to both the first and second axial lines, a 
rotation axial line coincident with the first axial line, 
and/or a rotation axial line coincident with the second 
axial line, the positions of the spots on a recording 

15 medium change and/or the directions of the light beams 
relative to the recording medium change, so that the focus 
state of each spot changes. The rotary position of the 
light reflection optical element is adjusted so as to allow 
all the spots enter the effective area of the spot forming 

20 means and/or so as to make the size of each spot on a track 
of the recording medium generally equal, and thereafter the 
light reflection optical element is fixed to the chassis by 
the fixing means. Accordingly, irrespective of the size 
error of each component of the optical pickup apparatus, 

25 the spots can be entered the effective area of the spot 
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forming means and/or the size of each spot: can be made 
gener-ally equal . 

In the optical pickup apparatus of this invention, the 



spherical fitting portion makes the light reflection 
optical element freely rotate about an optional rotation 
axial line, so that the rotary position of the light 
reflection optical element can be changed about a rotation 
axial line perpendicular to both the first and second axial 
lines, a rotation axial line coincident with the first 
axial line, and/ or a rotation axial line coincident with 
the second axial line. Accordingly, it is not necessary to 
provide the support means for each of the rotation axial 
lines about which the light reflection optical element 
rotates, and the structure of the support means can be 
simplified. 

An optical pickup apparatus of this invention 
comprises: (a) a light reflection optical element for 
reflecting a plurality of light beams incoming along a 
direction of a first axial line, toward a direction of a 
second axial line different from the first axial line; (b) 
spot forming means for forming a spot of each light beam 
incoming along the direction of the second axial line from 
the light reflection optical element, on each track of a 
recording medium; (c) support means for movably supporting 



support means includes a spherical fitting portion. 



The 
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the lighl: reflection optical element: on t:he chassis along 
the direction of the first axial lie and/or the direction 
of the second axial line; (d) fixing means for fixing the 
light reflection optical element to the chassis after the 
5 position of the light reflection optical element is 
adjusted along the first or second axial line so as to 
allow the spots on a recording medium to enter the 
effective area of the spot foxrming means, and (e) reflected 
light detecting means for detecting reflected light of each 

10 spot passed through the spot forming means. 

As the position of the light reflection optical 
element is changed along the first or second axial line, 
the positions of the spots on a recording medium change. 
After the position of the light reflection optical element 

15 is adjusted along the first or second axial line so as to 
allow all the spots to enter the effective area of the spot 
forming means, it is fixed to the chassis by the fixing 
means. Accordingly, irrespective of the size, work, and 
assembly errors of each component of the optical pickup 

20 apparatus, the spots can be correctly entered into the 
effective area of the spot forming means. 

An optical pickup apparatus of this invention has a 
photodiode unit mounted on a holder having a bonding 
surface bonded to a holder mount surface of a base and a 

25 position adjusting pin receptacle for receiving a position 
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adjusting pin, the holder being bonded to the base after 
the holder is aligned with a proper position by the 
position adjusting pin, wherein the holder has a shielding 
portion for shielding the holder mount surface from the 
5 position adjusting pin receptacle. 

A portion of preliminary mount adhesive dropped to a 
preliminary mount adhesive area flows in between the holder 
mount surface of the base and the bonding surface of the 
holder, and toward the position adjusting pin receptacle. 

10 However, the shielding portion shields the holder mount 
surface from the position adjusting pin receptacle. It is 
therefore possible to prevent the preliminary adhesive from 
invading into the position adjusting pin and therefore from 
attaching to the position adjusting pin in the position 

15 adjusting pin receptacle. Accordingly, the position 
adjusting pin is prevented from being fixed to the position 
adjusting pin receptacle by the preliminary adhesive. 

In the optical pickup apparatus of this invention, the 
position adjusting pin receptacle is a recess which is open 

20 on a side opposite to the holder mount surface and close on 
a side of the holder mount surface, and a close end of the 
recess constitutes the shielding portion. 

The recess is closed on a side end of the holder mount 
surface. The preliminary mount adhesive is therefore 

25 prevented from invading into the recess, by the closed end 
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of the recess, and -the position adjusting pin can be 
prevented from being fixed to the recess by the preliminary 
adhesive. 

In the optical pickup apparatus of this invention, the 
5 holder is provided with a projection projecting to a side 
opposite to the holder mount surface, and a recess being 
open at a top surface of the projection is formed in the 
projection. 

If the thickness of the holder is small, it is 

10 difficult to provide the holder with the position adjusting 
pin receptacle and shielding portion. However, with this 
holder, a sufficient thickness is ensured so that the 
fozrmation of the position adjusting pin receptacle and 
shielding portion becomes easy. 

15 In the optical pickup apparatus of this invention, a 

projection projects from a surface on a side opposite to 
the bonding surface toward a side opposite to the holder 
mount surface, and a top circumference area of the position 
adjusting receptacle is inserted into an engaging hole of 

20 the position adjusting pin. 

Since the top circumference area of the projection is 
inserted into the engaging hole of the position adjusting 
pin, the pin can be received by the projection serving as 
the position adjusting pin receptacle, at the position 

25 sufficiently remote from the holder mount surface. 
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Accordingly, the position adjusting pin can be prevented 
from being fixed by the preliminary adhesive during 
preliminary mount, and the formation of the position 
adjusting pin receptacle and shielding portion becomes 
5 easy. 

In the optical pickup apparatus of this invention, a 
guide groove is formed on the bonding surface of the 
holder, the guide groove gfuiding preliminary adhesive from 
a preliminary moiint adhesive dropping area to a direction 

10 different from a direction toward the position adjusting 
pin receptacle. 

The preliminary adhesive dropped to the preliminary 
adhesive dropping area is guided by the guide groove so as 
not to flow toward the position adjusting pin receptacle. 

15 Accordingly, the position adjusting pin can be suppressed 
from being attached with the preliminary adhesive in the 
position adjusting pin receptacle. 

A holder of this invention comprises: a plurality of 
position adjusting pin receptacles for receiving a 

20 plurality of position adjusting pins; a bonding surface 
bonded to a holder mount surface of a base; a mount for 
mounting a photodetector unit; and a shielding portion for 
shielding the holder mount surface from each of the 
position adjusting pin receptacles. 

25 The shielding portion shields the holder mount surface 
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from t:he posii:lon adjus-ting pin recep-tacle and suppresses 
the preliminary adhesive from invading into the position 



adjusting pin can be prevented from being fixed to the 
5 position adjusting pin receptacle during preliminary mount 
of the holder on the base. 

A holder of this invention comprises: a plurality of 
position adjusting pin receptacles for receiving a 
plurality of position adjusting pins; a bonding surface 

10 bonded to a holder mount surface of a base; a mount for 
mounting a photodetector unit; and a plurality of guide 
grooves for guiding preliminary adhesive from a preliminary 
adhesive dropping area to a direction different from a 
direction toward the position adjusting pin receptacles. 

15 The guide groove guides the preliminary adhesive at 

the preliminary adhesive dropping area toward the area 
different from the position adjusting pin receptacle and 
suppresses it from flowing toward the position adjusting 
pin receptacle. Accordingly, the position adjusting pin 

20 can be prevented from being fixed to the position adjusting 
pin receptacle during preliminary mount of the holder on 
the base. 

In a method of manufacturing an optical pickup 
apparatus having a photodlode unit mounted on a holder 
25 having a position adjusting pin receptacle and a shielding 



adjusting pin receptacle. 



Accordingly, the position 
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portion for shielding a holder mount surface of a base from 
the position adjusting pin receptacle, the method of this 
invention comprises the steps of: (a) aligning the holder 
with a proper position by using a position adjusting pin 
5 fitted in the position adjusting pin receptacle; (b) 
dropping preliminary adhesive down to a preliminary 
adhesive dropping area between the holder mount surface of 
the base and a bonding surface of the holder to 
preliminarily mount the holder on the base; and (c) 

10 removing the position adjusting pin from the position 
adjusting pin receptacle. 

Since the shielding portion suppresses the preliminary 
adhesive from invading into the holder mount surface, the 
position adjusting pin can be suppressed from being fixed 

15 to the position adjusting pin receptacle by the preliminary 
adhesive. Accordingly, the pin can be detached from the 
holder mount surface without any practical problem. 

A method of manufacturing an optical pickup apparatus 
having a photodiode unit mounted on a holder having a 

20 position adjusting pin receptacle and a guide groove for 
guiding preliminary adhesive from a preliminary mount 
adhesive dropping area to a direction different from a 
direction toward the position adjusting pin receptacle, the 
method of this invention comprises the steps of: (a) 

25 aligning the holder with a proper position by using a 

25 
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positrlon adjusting pin fitted in the position adjusting pin 
receptacle; (b) dropping preliminary mount adhesive down to 
the preliminary mount adhesive dropping area between the 
holder mount surface of the base and a bonding surface of 
5 the holder to preliminarily mount the holder on the base; 
and (c) removing the position adjusting pin from the 
position adjusting pin receptacle. 

Since the guide groove suppresses the preliminary 
adhesive at the preliminary adhesive dropping area from 
10 flowing toward the position adjusting pin receptacle, the 
position adjusting pin can be suppressed from being fixed 
to the position adjusting pin receptacle by the preliminary 
adhesive. Accordingly, the pin can be detached from the 
holder mount surface without any practical problem. 

15 

BRIEF DESCRIPTION OF THE DRAWING S 

Fig. lA is a schematic diagram showing the structure 
of an optical pickup apparatus in a range from a focus 
adjusting lens to a photodiode unit, and Fig. IB is a 

20 schematic side view of the optical pickup apparatus shown 
in Fig. 1, illustrating that the focus adjusting lens is 
movable between the photodiode unit and a beam splitter of 
the optical pickup apparatus. 

Fig. 2 illustrates optical paths of the optical pickup 

2 5 apparatus . 
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Fig. 3 is a detailed diagram showing the partial 
structure in a range from a triangular prism to an optical 
disc. 

Fig. 4 shows the triangular prism as viewed from the 
5 right side in Fig. 3. 

Fig. 5 shows the triangular prism as viewed from the 
bottom side in Fig. 3. 

Fig. 6 is a perspective view of the triangular prism. 

Fig. 7 shows positions of spots (M, E, F, H, I and 
10 J) on a pit surface as viewed from the top side in Fig. 3. 

Fig. 8 is a diagram showing a convergence state of 
each light beam toward the pit surface of an optical disc. 

Fig. 9 is a detailed diagram of a photodetector unit. 

Fig. 10 is a detailed diagram of photodetectors shown 
15 in Fig. 9. 

Figs. IIA to lie are diagrams illustrating a focussing 
state of each spot. 

Fig. 12 is a schematic diagram of an optical pickup 
apparatus . 

20 Fig. 13 is a perspective view of a prism holder. 

Fig. 14A is an outside view of a chassis before the 
prism holder is mounted, and Fig. 14B is a schematic side 
view of Fig. 14A with a triangular prism being set. 

Fig. 15 is an outside view of the chassis after the 
25 prism holder is moiinted. 
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Fig. 16 is a czross sectional view of the prism holder 
after it: is preliminarily mounted with screws. 

Fig. 17 is a diagram showing the structure of another 
prism holder. 

5 Fig. 18 is a diagram showing a first light reflecting 

optical element used as a triangular prism. 

Fig. 19 is a diagram showing a second light reflecting 
optical element used as a triangular prism. 

Fig. 20 is a diagram showing a third light reflecting 
10 optical element used as a triangular prism. 

Fig. 21 is a diagram showing a fourth light reflecting 
optical element used as a triangular prism. 

Fig. 22 is a perspective view of a holder of a first 
embodiment . 

15 Fig. 23 is a cross sectional view illustrating an 

adhesion state of preliminarily mounting a holder on a 
base. 

Fig. 24 is a perspective view of a holder of a second 
embodiment . 

20 Fig. 25 is a vertical cross sectional view of the 

holder of Fig. 24 near pin holes. 

Fig. 26 is a perspective view of a holder of a third 
embodiment, with cross sectional views of its cylindrical 
projection. 

25 Fig. 27 is a perspective view of a holder of a fourth 
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embodimen't, with two modifications of the cylindrical 
projection. 

Fig. 28 is a diagram showing a conventional holder 
mounted on a base of an optical pickup apparatus. 
5 Fig. 29 is a diagram illustrating a process of 

preliminarily mounting a conventional holder on a base. 

Fig. 30 is a diagram showing another conventional 
holder mounted on a base of an optical pickup apparatus. 

Fig. 31 is a diagram showing another conventional 
10 holder mounted on a base of an optical pickup apparatus. 

Fig. 32 is a diagram illustrating an invasion of 
instant adhesive into a pin fitting V-groove immediately 
after the holder shown in Fig. 28 is preliminarily mounted. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT S 

Embodiments of the invention will be described with 
reference to the accompanying drawings. 

Fig. 2 illustrates optical paths of an optical pickup 
apparatus 10. In Fig. 2, an R direction and a T direction 

20 of an optical disc 34 is a radial direction of the optical 
disc 34 and a tangential direction of a track of the 
optical disc 34. The R direction is a direction toward the 
outer circumferential direction of the optical disc 34, and 
a reverse R direction is a direction toward the inner 

25 circumferential direction. The R and T directions given at 
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each optical element indicate the motion directions of the 
optical element when a spot is moved to the R and T 
directions of the optical disc 34* R' and T* directions 
given at a photodiode light reception plane 68 correspond 
5 to the R direction and reverse T direction of the optical 
disc 34. R' and T' directions given at a beam splitter 24 
and a focus adjusting lens 50 indicate the motion 
directions of the beam splitter 24 and focus adjusting lens 
50 when a spot of reflected light is moved to the R' and T' 

10 directions of the photodiode photosensitive area 68. 

A semiconductor laser 12 has a light emission unit 14 
at the central area thereof, the light emission unit being 
a start of an optical axis 32 from the semiconductor laser 
12 to the optical disc 34, and a photodiode unit 16 at an 

15 eccentric position spaced by a predetermined distance from 
the light emission unit 14 along the R direction. A 
hologram module 18 has a diffraction grating surface 20 on 
the semiconductor laser 12 side and a hologram surface 22 
on the side opposite to the diffraction grating surface 20. 

20 A laser beam emitted from the light emission unit 14 is 
divided by the diffraction grating surface 20 of the 
hologram module 18 into seven light beams, one light beam 
on the optical axis 32 and three light beams on both sides 
of the one light beam. The diffraction grating is designed 

25 so that the intensity of the center light beam is 18 % and 
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that of each of the other light beams is about 11 %, 
relative to the input light to the diffraction grating 
surface 20, and that the diffraction loss is about 16 %. 
The seven light beams transmit straight through the beam 
5 splitter 24 and change their directions by 90° at a mirror 
26. Thereafter,. the seven light beams transmit 

sequentially through a collimator lens 28 and an objective 
lens 30 to form spots (M, E, F, G, H, I and J) in line 
generally along the T direction, on the optical disc 34 

10 such as a CD. The spots (M to J) are disposed 
symmetrically with the center of the optical disc 34. 
Specifically, the spots E and F, 6 and H, and I and J are 
symmetrical with the center spot M on the optical axis 32 • 
As will be later described, reflected light of the spot M 

15 is incident upon a photodiode 52M which is made of four 
photodiodes disposed in a 2 x 2 matrix, as different from 
the other photodiodes. These four photodiodes have 
respective photosensitive areas A, B, C and D (not shown) 
and obtain a servo signal based upon a received light 

20 intensity distribution to perform a tracking control for 
seven consecutive tracks in the R direction. The 
collimator lens 28 is not circular but generally 
ellipsoidal with both ends in the T direction being 
truncated along a straight line. The reason for this is as 

25 follows. Although the objective lens 30 is displaced in 
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the R direction for the tracking control, it is not 
displaced in the T direction. In order to allow light to 
be incident upon the whole surface of the objective lens, 
therefore, the size in the R direction of the collimator 
5 lens 28 is required to match the displacement of the 
objective lens 30. However, such a requirement with 
respect to the T direction is not necessary because the 
objective lens 30 is not displaced in this direction. The 
opposite sides of the collimator lens 30 can therefore be 

10 truncated without any practical problem, so that the 
collimator lens 28 can be made compact. 

An optical axis 66 has as its start the spot M, and 
along this optical axis 66 reflected light of the spots (M 
to J) is guided. The optical axis from the spot M to the 

15 beam splitter 24 is duplicated by the optical axis 32. 
More specifically, reflected light from the optical disc 34 
passes sequentially through the objective lens 30 and 
collimator lens 28, is reflected by the mirror 26, applied 
to the beam splitter 24 to change its direction by 90**, and 

20 directed to the focus adjusting lens 50. The photodiode 
light reception plane 68 is defined by a plane inclusive of 
photodiodes 52 (M to J) disposed in line at a predetermined 
pitch along a direction perpendicular to the optical axis 
66. The reflected light directed from the beam splitter 24 

25 to the focus adjusting lens 50 passes through this lens and 
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becomes incident upon -the photodiodes 52 (M to J) , The 
photodiode 52M on the optical axis is made of four 
photodiodes 52 (A, B, C and D) disposed in a 2 x 2 matrix 
in the R' and directions. The reflected light of the 
5 spot M is therefore distributed to these four photodiodes 
52 (A, B, C and D) . The reflected light incident upon the 
photodiodes 52 (A, B,. C and D) is used not only for reading 
data on the track of the optical disc 34 but also for 
obtaining an error signal for tracking servo control 

10 through a DPD method. 

A portion of the reflected light of the spot M is 
directed from the beam splitter 24 to the hologram module 
18 whose hologram surface 22 changes the light direction 
toward the photodiode unit 18 to make the light be incident 

15 upon the photodiode unit 16. The reflected light incident 
upon the photodiode unit 16 is used for obtaining an error 
signal for focus servo control. In accordance with this 
error signal, the objective lens 30 is moved along the 
optical axis direction to set a distance to the optical 

20 disc 34 to a proper value. 

There are manufacture variations of oscillation 
frequencies of semiconductor lasers 12, distances between 
cells of diffraction gratings, and the like. There is also 
a manufacture variation of ratios of focal lengths of 

25 collimator lenses 28 to total focal lengths of collimator 
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lenses 28 and focus adjusting lenses 50* These variations 
may affect the pitch between reflected light beams on the 
photodiode light reception plane 68 and the reflected light 
beams may not become incident upon the photodiodes 52 (E, 
5 F, H, I and J) excepting the photodiode 52M. As will be 
later detailed, in order to solve this problem, the focus 
adjusting lens 50 and photodiode light reception plane 68 
are moved along the optical axis direction 66 during the 
manufacture of the optical pickup apparatus 10 to search 

10 the correct positions along the optical axis direction so 
as to allow the reflected light beams to be correctly 
incident upon the photodiodes 52 (M to J) . At this 
searched positions, the focus adjusting lens 50 and 
photodiode light reception plane 68 are fixed. 

15 Fig. lA shows the structure of the optical pickup 

apparatus 10 in a range from the focus adjusting lens 50 to 
the photodiodes 52 (M to J) . The components of the optical 
pickup apparatus 10 such as the beam splitter 24 and 
collimator lens (Fig. 2) have predetermined positions on a 

20 chassis 70 at which they are fixed along the optical axis 
direction. In contrast, the positions of the focus 
adjusting lens 50 and photodiodes 52 (M to J) along the 
optical axis direction are adjusted and thereafter these 
components are fixed to the chassis 70. A case 72 is 

25 formed discretely from the chassis 70 and the focus 
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adjus-ting lens 50 is fixed within the case 72. For the 
mount of the case 72 on the chassis 70, the case 72 is made 
movable in a predetermined range along the optical axis 
direction 66. The photodiodes 52 (M to J) are fixed in 
5 line at a predetermined pitch on a substrate 74. The 
photosensitive area of the photodiodes 52 (M to J) is 
positioned at the photodiode light reception plane 68. The 
substrate 74 is fixed to a holder 76. The peripheral area 
of the holder 76 is fixed to one surface of a bracket 78 of 

10 generally an L-character shape as viewed laterally, the 
other surface being fixed to the lower surface of the 
chassis 70. In this embodiment, the other surface is fixed 
to the lower surface of the chassis, but the other surface 
may be fixed to the upper surface. This state is 

15 schematically shown in Fig. IB. As shown in Fig. IB, the 
case 72 to which the focus adjusting lens 50 is fixed is 
adjusted between the photodiodes 52M-52J and beam splitter 
24 by sliding the case 72 on the chassis 70 in the right 
and left directions as indicated by an arrow A with two 

20 heads. In addition, the photodiodes 52M-52J is adjusted by 
sliding the bracket 78 in the right and left directions as 
indicated by an arrow B with two heads in Fig. IB. 

In mounting the case 72 and bracket 78 on the chassis 
70, a CCD is disposed on the side of the beam splitter 24 

25 (Fig. 2) opposite to the focus adjusting lens 50, and the 
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reflected light of the spots (M to J) on the holder mount 
plane (photodiode light reception plane 63) on the bracket 
78 is detected with CCD and displayed on a display 50a. 
The case 72 and bracket 78 are moved along the optical axis 
5 66 direction by using robots or the like. This motion of 
the case 72 and bracket 78 along the optical axis 66 
direction is performed while a relation of y = a-x + b is 
maintained, because the distance between the collimator 
lens 28 and focus adjusting lens 50 along the optical axis 

10 direction and the distance between the collimator lens 28 
and photodiode light reception plane 68 have a 
predetermined relation. In the relation of y = a*x + b, x 
is a distance between a reference point to the focus 
adjusting lens 50 along the optical axis 66 direction, the 

15 reference point being a surface point of the beam splitter 
24 on the focus adjusting lens 50 side, y is a distance 
between the reference point to the photodiode light 
reception plane 68 along the optical axis 66 direction, and 
a and b are constants. While x is gradually increased from 

20 X = 0, It is checked by using the display 50a whether the 
positions of the case 72 and bracket 78 along the optical 
axis direction are such that the reflected light beams are 
incident upon the photodiodes 52 (M to J) at the photodiode 
light reception plane 68. Xf these positions are 

25 determined, the case 72 and bracket 78 are preliminary or 
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finally fixed -to the chassis 70 at these positions with 
adhesive or the like. The positions of the photodiodes 52 
(M to J) on the holder 76 are prefixed. Therefore, even if 
the holder 76 is not fixed to the bracket 78, the above 
5 check operation may be performed by displaying marks of the 
positions of the photodiodes 52 (M to J) on the holder 76 
on the display 50a, and after the bracket 78 only is fixed 
to the chassis 70, the holder 76 is fixed to the bracket 78 
by aligning the center of the holder 76 to the optical axis 



Fig. 12 is a schematic diagram showing an optical 
pickup apparatus 110. In this optical pickup apparatus 
110, a semiconductor laser 112, a diffraction grating 114, 
and a beam splitter 116 are aligned on a first axial line 

15 120- The first axial line 120 reaches a triangular prism 
118, and a second axial line 122 extends from the 
triangfular prism 118 at a right angle relative to the first 
axial line 120 and intersects with an optical disc 128 such 
as a CD-ROM generally perpendicularly. A collimator lens 

20 124 and an objective lens 126 are aligned on the second 
axial line 122. A third axial line 130 extends from the 
beam splitter 116 at a right angle relative to the first 
axial line 120. A detector lens 132 and a photodetector 
unit 134 are aligned on this third axial line 130. A 

25 single light beam emitted from the semiconductor laser 112 



10 



66. 
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passes "through the diffraction grating 114 and divided into 
seven light beams disposed generally in line along a 
direction perpendicular to the first axial line 120. The 
center light beam among the seven light beams is generally 
5 along the first axial line 120. These seven light beams 
progress along the first axial line 120, pass through the 
beam splitter 116 toward the triangular prism 118. The 
seven light beams are reflected by the triangular prism 
118^ pass sequentially through the collimator lens 124 and 

10 objective lens, and are applied to the optical disc 128 as 
seven spots (M, E, F, G, H, I, and J). Reflected light 
from each spot (M to J) is applied along the reverse 
optical path to the objective lens 126, collimator lens 124 
and triangular prism 118, and to the beam splitter 116 

15 whereat the direction of the reflected light is changed by 
generally a right angle toward the detector lens 132. 
After passing through the detector lens 132, the reflected 
light reaches the photodetector unit 134. 

Fig. 3 is a detailed diagram of the optical pickup 

20 apparatus in a range from the triangular prism 118 to 
optical disc 128. Reference numeral 136 represents a pit 
surface of the optical disc 128. Seven light beams form on 
the pit surface 136 a spot M at the center, spots £, G, and 
1 in this order from the center spot M on one side , and 

25 spots F, H, and J on the other side. Reflected light from 
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these spots (1, E, M, F, and J) Is supplied to the 

photodetector unit 134 (Fig. 12) to read data on a 
plurality of tracks 142 at the same time. The reference 
point 138 Is a cross point between the first and second 
5 axial lines 120 and 122 as the center lines of the whole 
light beams. The light beam Is reflected by a reflection 
surface 140 of the triangular prism 118. Reference numeral 
141 represents a circular area of the reflection surface 
140 on which the whole light beams become Incident. Dl and 

10 D2 Indicate the motion directions of the triangular prism 
118 parallel to the first and second axial lines 120 and 
122. As the triangular prism 118 Is moved In the Dl and D2 
+/- directions, the reflection surface 140 rises and falls 
as Indicated by two-dot chain lines shown In Fig. 3. Rl 

15 Indicates a rotation direction of the triangular prism 118 
about the rotation axial line which Is perpendicular to 
both the first and second axial lines 120 and 122 and 
passes through the reference point 138. 

Fig. 4 shows the triangular prism 118 as viewed from 

20 the right side in Fig. 3. R2 Indicates the rotation 
direction of the triangular prism 118 about the rotation 
axial line coincident with the first axial line 120. 

Fig. 5 shows the triangular prism 118 as viewed from 
the bottom side in Fig. 3. R3 indicates the rotation 

25 direction of the triangular prism 118 about the rotation 
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axial line coincident: wit:h t:he second axial line 122. 

Fig* 6 is a perspective view of the triangular prism 
118. The triangular prism 118 is a solid having a right 
angle isosceles triangle as its bottom surface, and the 
5 reflection surface 140 is a side surface including the 
slanted side of the bottom surface as one side thereof. 

Fig. 7 shows the positions of the spots (I to J) on 
the pit surface 136 as viewed from the top side in Fig. 7. 
X indicates a tangential direction of the track 142 on the 

10 pit surface 136, and y indicates a radial direction ( + 
direction toward the center of the optical disc 128), with 
the spot M being set to an origin. Tracks 142 are disposed 
at an equal pitch in the y-direction. The spots (I to J) 
are disposed obliquely relative to the x-direction and 

15 assigned the tracks starting from the inner side track. 

Fig. 8 illustrates a convergence state of each light 
beam toward the pit surface 136 of the optical disc 128. 
Reference numeral 146 represents a circle having the 
principal point of the objective lens 126 (Fig. 3) as its 

20 center and the focal length of the objective lens 126 as 
its radius. The focus servo control is performed so as to 
make the circle 146 in contact with the pit surface 136 at 
the cross point with the second axial line 122. The 
distance between the pit surface 136 to the circle 146 is 

25 not the same in the column direction of the spots (1 to J) 
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and changes . 

Fig. 9 Is a detailed diagram of the photodetector unit 
134* Photodetectors 150 (I to J) correspond to the spots 
(I to J) on the pit surface 136 shown in Fig. 7 and receive 
5 the reflected light beams of the spots (I to J) via an 
optical path from the objective lens 126 to the collimator 
lens 124, second axial line 122, beam splitter 116 and to 
the detector lens 132 as shown in Fig. 12. 

Fig. 10 is a detailed diagram of the photodetector 

10 150M shown in Fig. 9. This optical pickup apparatus 10 
uses a known three-beam method or DPD method (heterodyne 
method) for the tracking servo control, and uses a know 
knife-edge method or astigmatism method for the focussing 
servo control. From this reason, the photodetector 150M is 

15 divided into four photodetectors 150 (A to D) . 

Figs. IIA to lie illustrate the focus state of each 
spot (I to J) . As already described with Fig. 8, the 
distance between the pit surface 136 to the circle 146 is 
not the same in the spot column direction and changes. If 

20 the second axial line 122 is generally perpendicular to the 
pit surface 136, the distances between the opposite end 
spots I and J among the spots (1 to J) and the circle 146 
are generally equal and the sizes of the spots (1 to 3) are 
generally equal as shown in Fig. IIB and the focus state of 

25 each spot (1 to J) is balanced. In contrast, if the second 
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axial line 122 becomes oblique relative to t:he pit surface 
136, the distances between the opposite end spots 1 and J 
among the spots (I to J) and the circle 146 become 
different and the sizes of the spots (1 to J) become 
5 different as shown In Fig. llA or llC and the focus state 
of each spot (1 to J) Is unbalanced. 

A relation between a displacement of the triangular 
prism 118 and a motion direction of the spots on the pit 
surface 136 Is as follows. The +/- directions of the Dl 

10 direction correspond to the +/- directions of the x- 
dlrection, and the +/- directions of the D2 direction 
correspond to the +/- directions of the x-direction. The 
+/- directions of the Rl direction correspond to the +/- 
directions of the x-dlrectlon, and the +/- directions of 

15 the R2 direction correspond to the +/- directions of the y- 
direction. The motion along these directions is used for 
adjusting the balance of the focus state of each spot <I to 
J). The +/- directions of the R3 direction correspond to 
the directions moving away from the origin (+/- 0) of the 

20 x-y coordinate system along the straight lines of y = - x 
and y = X. By moving the triangular prism 118 in the Dl 
and/ or D2 direction, the spots (I to J) can be entered into 
an effective area 144 (an area of the pit surface 136 in 
which spots capable of reading data are reliably entered) . 

25 By moving the triangular prism 118 in the Rl , R2 and/ or R3 
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direction, the spots (1 to J) can be entered reliably in 
the effective area 144 and as shown in Fig. IIB the size of 
each spot (I to J) can be made generally equal and the 
focus state of each spot (1 to J) can be balanced. 
5 Fig. 13 is a perspective view of a prism holder 160. 

The prism holder 160 has a bow portion 160 and a handle 
portion 164 protruding from the bow portion 162 on the arc 
side thereof. An idle hole 166 is formed through the 
handle portion 164 over the whole thickness. The bow 

10 portion 162 has a lower area 168 extending from the 
peripheral inner edge of the bow portion 162 lower to the 
central area via a concave side spherical portion 170. A 
seat 172 is fixed to the lower area 168 and has a 
predetermined height from the lower area 168 and an upper 

15 seat surface. An upright back 174 projects from the edge 
of the seat 172 on the handle portion 164 side. The 
triangular prism 118 is placed on the upper seat surface of 
the seat 172 with its right angle corner being abutted on 
the right angle corner between the seat 172 and upright 

20 back 174. The distance between the bottom surfaces of the 
triangular prism 118 is slightly wider than the width of 
the upper seat surface of the seat 172, so that the prism 
118 protrudes in the width direction from the seat 172. 
Adhesive is dropped to the right angle corner between the 

25 portion of the triangular prism 118 protruded from the 
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upper seat surface of the seat 172 and the upright side 
surface of the seat 172. As the adhesive is dried,, the 
triangular prism 118 is fixed to the upper seat surface of 
the seat 172. Although the triangular prism 118 is fixed 
5 to the seat 172 by using adhesive, it is possible to 
prevent the triangular prism 118 from being raised by a 
thickness of the adhesive. The sphere center of the 
concave side spherical portion 170 is positioned on the 
reflection surface 140 of the triangular prism 118. 

10 Fig. 14A is the outer view of the chassis 180 before 

the prism holder 160 is mounted thereon. The optical 
elements such as the objective lens 126 are mounted on the 
inner surface of the chassis 180, i.e., on the back surface 
of the drawing sheet. Projections 184 and 186 extend in 

15 parallel and are higher than a flat region 182. A drop-in 
hole 188 is formed in this flat region 182 so that the 
triangular prism 118, seat 172 and upright back 174 of the 
prism holder 160 can be dropped into this hole 188 toward 
the inner surface of the chassis 180. A projected flat 

20 region 190 projected from the flat region 182 along the 
spherical portion 192 is sufficiently lower than the 
projections 184. The projected flat region 190 constitutes 
a portion of one circular flat region. A convex side 
spherical portion 192 has the same radius as the concave 

25 side spherical portion 170 shown in Fig. 13, and can be 
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spherically engaged wi*th the latter. A screw hole 194 Is 
formed at the position corresponding to the idle hole 166 
(Fig* 13) of the prism holder 160 and being apart from the 
concave side spherical portion 192. Fig. 14B shows the 
5 prism holder 160 shown in Fig. 13 mounted on the chassis as 
viewed laterally in Fig. 14A. 

Fig. 15 is an outer view of the chassis 180 after the 
prism holder 160 is mounted. By turning the prism holder 
160 shown in Fig. 13 upside down, the triangular prism 118, 

10 seat 172 and upright back 174 are dropped in the drop-in 
hole 188 shown in Fig. 14, and the prism holder 160 is 
preliminarily mounted on the chassis 180 with a screw 198 
and a plate spring 1102. The opposite ends of the plate 
spring 1102 are detachably snap-engaged with the outer 

15 peripheral area of the projections 184 and 186. The plate 
spring 1102 is provided with a projection 1104 at the 
central area thereof. This projection 1104 abuts on the 
surface of the bow portion 162 to thereby press the prism 
holder 160 against the chassis 180 by a predetermined 

20 force. 

Fig. 16 is a cross sectional view showing a 
preliminary mount state of the prism holder 160 by using 
the screw 198. The idle hole 166 has a diameter larger 
than that of the shaft of the screw 198. The head of the 
25 screw 198 abuts on the surface of the handle portion 164, 
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and -the shaft: thezreof is Inserted Into the idle hole 166 
and a washer 1100 • The screw 198 is thereafter threaded 
into the screw hole 194 . The prism holder 160 is movable 
relative to the chassis 180 in the radial direction of the 
5 shaft of the screw 198 by an amount corresponding to a 
difference between the diauneter of the shaft of the screw 
198 and the diameter of the idle hole 166* 

Reverting to Fig. 15, a relation between the pivotal 
motion of the triangular prism 118 in the Rl (Fig. 3), R2 

10 (Fig. 4) and R3 (Fig. 5) directions and the motion of the 
prism holder 160 on the outer surface side of the chassis 
180 will be described. As the threading amount of the 
screw 198 is changed, the compression amount of the washer 
1100 (Fig. 16) changes so that the distance between the 

15 handle portion 164 azid the chassis 180 near at the screw 
198 changes. Therefore, the concave side spherical portion 
170 of the prism holder 160 pivots in the Rl direction 
relative to the convex side spherical portion 192 of the 
chassis 180. In the mount state of the prism holder 160 on 

20 the chassis 180, the sphere centers of the concave side 
spherical portion 170 and convex side spherical portion 192 
are both the reference point 138 (Fig. 3). Portions fl and 
f2 of the bow portion 162 are positioned on both sides of 
the center line of the prism holder 160. As one portion fl 

25 is pressed toward the flat region 182 (in the direction 
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from "the front to the back of the drawing sheet), this 
portion f 1 sinks lower toward the flat region 182 whereas 
the other portion fl floats higher away from the flat 
region 182. As a result, the concave spherical portion 170 
5 of the prism holder 160 slides along the R2 direction 
relative to the convex side spherical portion 192 of the 
chassis 180. Portions f3 and f4 of the handle portion 164 
are positioned on both sides of the center line of the 
prism holder 160. As one portion f3 is pressed toward the 

10 center line of the prism holder 160, this portion f3 moves 
near to the center line of the prism holder 160 whereas the 
other portion f3 moves away from the center line of the 
prism holder 160. As a result, the concave spherical 
portion 170 of the prism holder 160 slides along the R3 

15 direction relative to the convex side spherical portion 192 
of the chassis 180. A predetermined coupling force is 
maintained between the concave spherical portion 170 of the 
prism holder 160 and the convex side spherical portion 192 
of the chassis 180, because the projection 1104 of the 

20 plate spring 1102 presses the prism holder 160 toward the 
chassis 180. Therefore, because of this coupling force, 
the relative rotation position between the concave 
spherical portion 170 and convex side spherical portion 192 
is maintained unchanged even after the operation of the 

25 portions f3 is stopped. 
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During -the manufacture processes of t:he op-tlcal pickup 
appara-tus 110, a CCD Is placed a± -the position 
corresponding to the pit surface 136, being replaced by the 
optical disc (Fig. 12), and an Image corresponding to Fig. 



monitored during the manufacture processes, the rotation 
position of the triangular prism 118 Is changed In the Rl, 
R2 and R3 directions through the adjustment of the 
threading amount of the screw 198 and the pressing 

10 operation of the portions f2 and f3 so that all the spots 
(I to J) are entered In the effective area 144 as shown In 
Fig. 5 and so that the size of each spot (1 to J) becomes 
generally equal as shown In Fig. IIB, These operations 
realize the preliminary mount of the prism holder 160 on 

15 the chassis 180. At a proper timing after the preliminary 
mount, adhesive Is dropped to predetermined areas between 
the prism holder 160 and chassis 180 to finally mount the 
prism holder 160 on the chassis 180. After this final 
moiint, the screw 198 and plate spring 1102 may be 

2 0 dl smounted . 

Fig. 17 shows the structure of another prism holder 
160a. A pair of rotation stopping and guide portions 1110 
Is raised in parallel from a lower area 168. A seat 172 
and an upright back 174 are discrete from a bow portion 

25 162. Both sides of the seat 172 having generally a square 



5 



7 Is dl splayed on the screen . 



While this screen Is 
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shape as viewed from -the top are fitted in between the 
rotation stopping and guide portions 1110 while being 
guided thereby in a vertical direction. A washer 1112 is 
interposed between the lower area 168 and the seat 172. A 
5 screw 1114 is inserted into a hole 1116 formed in the 
bottom wall of the bow portion 162 and into the washer 
1112, and threaded into a screw hole 1118 formed in the 
seat 172. As the threading amount of the screw 1114 into 
the screw hole 1118 is changed, the compression amount of 

10 the washer 1112 changes so that the triangular prism 118 
moves along the D2 direction shown in Fig. 3. During the 
manufacture processes, while the image of the spots (X to 
J) picked up with CCD is monitored, the position of the 
triangular prism 118 along the D2 direction is adjusted so 

15 as to allow all the spots (I to J) to enter into the 
effective area 144 as shown in Fig. 7. 

With the prism holder 160 and chassis 180 shown in 
Figs. 13 to 15, the position of the triangular prism 118 
along the Rl, R2 and R3 directions is adjusted and the 

20 position along the Dl direction is not adjusted. If the 
position along the Dl direction is to be adjusted, the seat 
* 172 and upright back 174 are made discrete from the prism 

holder 160, such as shown in Fig. 17. In this case, the 
seat 172 and upright back 174 are disposed, movably in the 

25 Dl direction, on the chassis 180 at a predetermined 
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posi-tion near the upright back 174 on the inner surface 
side of the chassis 180. A screw is inserted into a hole 
in the upright back and into a washer, and threaded into a 
screw hole in the seat 172. As the screw is rotated, the 
threading amount of the screw into the screw hole in the 
seat 172 changes (the seat 172 is prevented from being 
rotated by the threading of the screw, by a predetermined 
rotation stopper) so that the position of the triangular 
prism 118 along the Dl direction changes • 

Figs. 18 to 21 show other light reflection optical 
elements to be used in place of the triangular prism 118. 

In an inner surface reflection type prism 1120 shown 
in Fig. 18, a light beam entered the prism 1120 is 
reflected by a reflection surface 140 in the prism 1120. 
A semi-sphere mirror 1122 (Fig. 19) and a circular disc 
mirror 1124 (Fig. 20) each have a circular reflection 
surface 140. A mirror unit 1126 (Fig. 21) has a mirror 
1128 with a reflection surface 140 fitted in a flat plate 
holder 1130. 

Fig. 22 is a perspective view of a holder 216 of a 
first embodiment, and Fig. 23 is a cross sectional view 
illustrating a preliminary mount of the holder 216 on a 
base 212. Different points of this embodiment from the 
holder shown in Fig. 28 will be described. A pair of 
projections 276 is formed at right and left side edges on 
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a non-bonding surface 242 side and projected upward from 
the non-bonding surface 242. Each projection 276 is formed 
with a pin fitting V-groove 222 with a bottom wall 278 
constituted of the non-bonding surface 242 in this groove 
5 area. The bottom wall 278 covers the pin fitting V-groove 
222 on the holder mount surface 214 side. The bottom wall 
278 is flush with a bonding surface 240 on the bonding 
surface 240 side, and is flush with the non-bonding surface 
242 on the pin fitting V-groove 242 side. A pair of 

10 instant adhesive guide V-grooves 288 is formed on the 
bottom surface of the holder 216 in an area inside of the 
projections 276, the guide V-grooves being parallel to the 
shorter side of the holder 216. One ends of the instant 
adhesive guide V-grooves are positioned at the instant 

15 adhesive dropping areas 266 (Fig. 29) . A tapered sharp end 
of an adjusting pin 256 abuts on the side edge of the pin 
fitting V-groove 222 so that the pin is prevented from 
entering further into the V-groove 222. 

During the preliminary mount, the instant adhesive 270 

20 (Fig. 29) dropped to the instant adhesive dropping areas 
266 (Fig. 29) flows into a space between the holder mount 
surface 214 of the base 212 and the bonding surface 240 of 
the holder 216 and reaches an area near the pin fitting V- 
grooves 222. However, even if the adhesive reaches the 

25 area near the pin-fitting V-grooves 222, it is intercepted 
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by the bo1:t;om wall 278 and prevented from invading into the 
V-grooves 222. Furthermore, the instant adhesive 270 in 
the instant adhesive dropping areas 266 is guided by the 
instant adhesive guide V-grooves 288 to the opposite longer 
5 side of the holder 216, so that the amount of the instant 
adhesive 270 flowing toward the pin fitting V-grooves 222 
can be reduced. It is therefore possible to prevent the 
adjusting pin 256 in the pin fitting V-groove 222 from 
attaching the instant adhesive 270 and from being fixed to 
10 the V-groove 222. At the process next to the process of 
dropping the instant adhesive 270, the adjusting pin 256 is 
pulled out of the V-groove 222 without such a problem as 
the preliminarily mounted holder 216 is peeled off from the 
base 212. 

15 The pin fitting V-groove 222 of the holder 230 (Fig. 

30) and the pin hole 246 of the holder 238 (Fig, 31) may be 
provided with the projection 276 shown in Fig. 22 and with 
the pin fitting V-groove 22 having the bottom wall 278, 
with similar advantages as above being expected. 

20 Fig. 24 is a perspective view of a holder 216 of the 

second embodiment,. and Fig. 25 is a vertical cross 
sectional view showing the structure near a pin hole 284 of 
the holder 216 shown in Fig. 24. With this holder 216, the 
projections 276 of the holder 216 shown in Fig. 22 are 

25 omitted. A circular pin hole 284 are formed through the 
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holder 216 at the positions near right and left shorter 
sides. The tapered sharp end of the adjusting pin 256 is 



portion 286 seals the pin hole 284 on the bonding surface 
5 240 side, and is flush with the bonding surface 240 on the 
bonding surface 240 side. Since the pin hole 284 is sealed 
by the sealing portion 286 on the bonding surface 240 side, 
it is possible to prevent the instant adhesive 270 from 
invading into the pin hole 284 and attaching to the 

10 adjusting pin 256, during the preliminary mount. 

The pin fitting V-groove 222 of the holder 230 (Fig. 
30) and the pin hole 246 of the holder 238 (Fig. 31) may be 
provided with the sealing portion 286 of the holder 216 
shown in Figs. 24 and 25 to seal the V-groove 222 and pin 

15 hole 246 formed through the whole thickness, on the bonding 
surface 240 side, with similar advantages as above being 
expected . 

Fig. 26 shows a holder 216 of a third embodiment, with 
vertical cross sectional views of a cylindrical projection 

20 294. Each cylindrical projection 294 is formed at the 
position corresponding to the pin fitting V-groove 222 
shown in Fig. 22, and projects from a non-bonding surface 
242 by a predetermined amount along the thickness direction 
of the holder 216. A cylindrical hole 296 or a conical 

25 hole 298 opening at the top surface of the cylindrical 



partially inserted into this pin hole 284. 



A sealing 
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projection 294 is formed. The tapered sharp end of the 
adjusting pin 256 is inserted into this hole. The taper 
angle of the conical hole 298 is made equal to the taper 
angle of the tapered sharp end of the adjusting pin 256 so 
5 that the tip of the adjusting pin 256 is nearly in tight 
contact with the conical hole 298 . 

The holder 230 (Fig, 30) and the holder 238 (Fig. 31) 
may be provided with the cylindrical projections 294 with 
the cylindrical holes 296 or conical holes 298 similar to 
10 those shown in Fig. 26 to replace the pin fitting V-grooves 
222 and pin holes 246 by the cylindrical holes 296 or 
conical holes 298, with similar advantages as above being 
expected . 

Fig. 27 shows a holder 216 of a fourth embodiment, 
15 with two modifications of a cylindrical projection 2104. 
The cylindrical projection 2104 is formed at the same 
position as the cylindrical projection 294 shown in Fig. 
26, and projects from a non-bonding surface 242 in the 
direction opposite to the base 212 by a predetermined 
20 amount. An adjusting pin 26 used for this holder 216 is 
made to have an engaging hole at the tip thereof. The 
cylindrical projection 210 is inserted into this engaging 
hole of the adjusting pin 256 to move the holder 2116 
relative to the base 212. Instead of the cylindrical 
25 projection 2104, various shapes may be used such as a cubic 
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projec-tion 2106 and a pyramidal projection 2108. The 
engaging hole of irhe adjusting pin 256 is formed "to have a 
corresponding shape • 

The pin fitting V-groove 222 of the holder 230 (Fig. 
30) and the pin hole 246 of the holder 238 (Fig. 31) may be 
provided with the cylindrical projection 2104, ciibic 
projection 2106 or pyramidal projection 2108 similar to 
that shown in Fig. 27, and the engaging hole of the 
adjusting pin 256 is formed to have a corresponding shape, 
with similar advantages as above being expected. 
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CLAIMS 

1. An optical pickup apparatus comprising: 

(a) objective spot forming means (30) for forming each 
spot (M, E, F, G, I, and J) of a plurality of light 

5 beams entered via a collimator (28), on each track of a 
recording medium (34) ; 

(b) a plurality of photodetectors (52M, 52E, 52E, 52F, 
52G, 52H, 521, and 52 J) each provided for each spot (M to 
J) for receiving reflected light of each spot (M to J), the 

10 reflected light having passed through said objective spot 
forming means (30), said collimator (28), and focus 
adjusting means (50) in this order; and 

(c) a chassis (70) mounted with said collimator (28), 
wherein said focus adjusting means (50) and said 

15 plurality of photodetectors (52M to 52 J) are supported 
respectively by a focus adjusting means support member (72) 
and a photodetector support member (70) formed separately 
from said chassis (70), and the focus adjusting means 
support member (72) and the photodetector support member 

20 (78) are fixed to said chassis at positions along an 
optical axis, the positions being visually confirmed that 
the reflected light of each spot (M to J) becomes incident 
upon a corresponding one of said photodetectors (52M to 
52J) . 

25 2. An optical pickup apparatus according to claim 1, 
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wherein the plurality of light beams are generated by 
making light from a light source (14) pass through a 
diffraction grating (20). 

/ 5 3. An optical pickup apparatus according to claim 1, 
wherein at least one of said plurality of photodetectors 
(52M to 52 J) includes a plurality of light reception areas 
for divisionally receiving one light beam. 

10 4. An optical pickup apparatus according to claim 1, 
wherein an optical axis (32) of the reflected light passing 
through the collimator is changed to an optical axis (66) 
toward said focus adjusting means (50) by a beam splitter 
(24) upon which the reflected light passed through the 

15 collimator becomes incident. 

5. An optical pickup apparatus according to claim 4, 
wherein the reflected light incident upon each 
photodetector is visually confirmed by detecting means 

20 (CCD). 

6. An optical pickup apparatus according to claim 5, 
wherein said detecting means is disposed on an opposite 
side of the beam splitter (24) relative to said focus 

25 adjusting means (50). 
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7. An op-tical pickup appaxrat:us accoz-dlng t:o claim 1, 
Nhereln said focus adjust:lng means Is made movable between 
-the beam spll-t-ter and said pho-todetector s . 

5 

8. An opt:lcal pickup apparatrus accor-dlng tro claim 1 , 
wherein said focus adjusirlng means Is moved by being slid 
on said chassis. 

10 9. An op-tlcal pickup appazratius according -to claim 1 , 
wherein a dlst:ance (y) betiween a plane (68) on which said 
photodetectors are disposed and said focus adjusting means 
and a distance (x) between the plane and the beam splitter 
are maintained to have a predetermined relation (y = ax + 

15 b where a and b are constants), and said focus adjusting 
means Is made movable between the beam splitter and said 
photodetectors • 

10. A method of manufacturing an optical pickup apparatus 
20 having objective spot forming means (30) for forming each 
spot (M, E, F, G, H, I, and J) of a plurality of light 
beams entered via a collimator (28), on each track of a 
recording medliim (34), a plurality of photodetectors (52M, 
52E, 52E, 52F, 52G, 52H, 521, and 52 J) each provided for 
25 each spot (M to J) for receiving reflected light of each 
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spot (M "to J) , the reflected light having passed through 
said objective spot forming means (30), said collimator 
(28), and focus adjusting means (50) In this order, and a 
chassis (70) mounted with said collimator (28), the method 
5 comprising the steps of: 

changing a first distance along an optical axis 
direction between the collimator (28) and said focus 
adjusting means (50) and a second distance along the 
optical axis direction between the collimator (28) and said 

10 photodetectors (52M to 52 J); 

searching the first and second distances along the 
optical axis direction which allow the reflected light of 
each of said spots (M to J) become Incident upon a 
corresponding one of said photodetectors (52M to 52 J); and 

15 fixing said focus adjusting means (50) and said 

photodetectors (52M to 52 J) to said chassis (7) at the 
searched first and second distances along the optical axis 
direction . 

20 11. A method of manufacturing an optical pickup apparatus 
according to claim 10, wherein changing the first and 
second distances along the optical axis direction is 
performed while a predetermined relation between the first 
and second distances is maintained. 

25 



59 



wo 99/09552 PCT/JP98/03573 



12- A meirhod of manuf acturing an optical pickup apparatus 
according to claim 10, wherein an optical axis (32) of the 
reflected light passing through the collimator is changed 
to an optical axis (66) toward said focus adjusting means 
5 (50) by a beam splitter (24) upon which the reflected light 
passed through the collimator becomes incident. 

13. A method of manufacturing an optical pickup apparatus 
according to claim 10, wherein detecting means (CCD) is 

10 provided on a side opposite to the beam splitter relative 
to said focus adjusting means, and the first and second 
distances are searched by said detecting means while said 
focus adjusting means is moved between the beam splitter 
and said photodetectors . 

15 

14. A method of manufacturing an optical pickup apparatus 
according to claim 13, wherein a distance (y) between a 
plane (68) on which said photodetectors are disposed and 
said focus adjusting means and a distance (x) between the 

20 plane and the beam splitter are maintained to have a 
predetermined relation (y = ax + b where a and b are 
constants), and said focus adjusting means is made movable 
between the beam splitter and said photodetectors. 

25 15 . A method of manufacturing an optical pickup apparatus 
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having objective spot forming means (30) for forming each 
spot (M, E, F, G, H, I, and J) of a plurality of light 
beams entered via a collimator (28), on each track of a 
recording medium (34), a plurality of photodetectors (52M, 
52E, 52E, 52F, 52G, 52H, 521, and 52 J) each provided for 
each spot (M to J) for receiving reflected light of each 
spot (M to J), the reflected light having passed through 
said objective spot forming means (30), said collimator 
(28), and focus adjusting means (50) in this order, and a 
chassis (70) mounted with said collimator (28), the method 
comprising the step of: 

adjusting a focal length for said photodetectors by 
changing a first distance along an optical axis direction 
between the collimator (28) and said focus adjusting means 
(50) and a second distance along the optical axis direction 
between the collimator (28) and said photodetectors (52M to 
52J) . 



16. An optical pickup apparatus comprising: 

(a) objective spot forming means (30) for forming each 
spot (M, E, F, G, H, I, and J) of a plurality of light 
beams entered via a collimator (28), on each track of a 
recording medium ( 34 ) ; 

(b) a plurality of photodetectors (52M, 52E, 52E, 52F, 
52G, 52H, 521, and 52 J) each provided for each spot (M to 
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J) for receiving reflected light of each spot (M to J), the 
reflected light having passed through said objective spot 
forming means (30), said collimator (28), and focus 
adjusting means (50) in this order; 
5 (c) a chassis (70) mounted with said collimator (28); 

and 

(d) means (72, 78) for adjusting a distance between 
said focus adjusting means and said photodetectors , 

wherein said adjusting means includes a first member 
10 (72) for supporting said focus adjusting means and a second 
member (78) supported by said chassis in a slidable manner 
for supporting said photodetectors, and the distance is 
adjusted by moving the first member along said chassis. 



15 17. A method of adjusting a distance between focus 
adjusting means and photodetectors for an optical pickup 
apparatus having objective spot forming means (30) for 
forming each spot (M, E, F, G, H, I, and J) of a plurality 
of light beams entered via a collimator (28), on each track 

20 of a recording medium (34), a plurality of photodetectors 
(52M, 52E, 52E, 52F, 52G, 52H, 521, and 52J) each provided 
for each spot (M to J) for receiving reflected light of 
each spot (M to J), the reflected light having passed 
through said objective spot forming means (30), said 

25 collimator (28), and said focus adjusting means (50) in 
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this order; and a chassis (70) mounted with said collimator 
(28), the method comprising the steps of: 

providing image pickup means (CCD) on an axial line 
(66) between said photodetectors and said focus adjusting 
means, said image pickup means picking up the reflected 
lights- 
displaying the reflected light picked up by said image 
pickup means on a display (50a); and 

moving said focus adjusting means along the axial line 
by monitoring the display to search a position along the 
axial line which allows the reflected light to become 
incident upon said photodetectors. 

18. An optical pickup apparatus comprising: 

(a) a light reflection optical element (118, 1120, 
11122, 1124, 1126) for reflecting a plurality of light 
beams incoming along a direction of a first axial line 
(120), toward a direction of a second axial line (122) 
different from the first axial line; 

(b) spot forming means (126) for forming a spot (M, E, 
F, G, H, I, and J) of each light beam incoming along the 
direction of the second axial line (122) from said light 
reflection optical element (118, 1120, 1122, 1124, 1126), 
on each track (142) of a recording medium (128); 

(c) support means (170, 182) for rotatably supporting 
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said light reflection optical element ( 118 , 1120 , 1122 , 
1124 , 1126 ) about at least one rotation axial line on a 
chassis (180), the rotation axial line passing a reference 
point (138) which is a cross point between the first and 
5 second axial lines (120, 122); 

( d) fixing means ( 198 , 1102 ) for fixing said light 
reflection optical element (118, 1120, 1122, 1124, 1126) to 
the chassis (180); and 

(e) reflected light detecting means (134) for 
10 detecting reflected light of each spot (M to J) passed 

through said spot forming means (126). 

19. An optical pickup apparatus according to claim 18, 
wherein the rotation axial line includes a rotation axial 

15 line perpendicular to both the first axial line (120) and 
the second axial line (122) • 

20 . An optical pickup apparatus according to claim 18 , 
wherein the rotation axial line includes a rotation axial 

20 line coincident with the first axial line (120). 

21. An optical pickup apparatus according to claim 18, 
wherein the rotation axial line includes a rotation axial 
line coincident with the second axial line (122). 

25 
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22. An optical pickup apparatus accoxrdlng to claim 18^ 
wherein said support means (170, 192) includes a spherical 
fitting portion (170, 192). 

5 23. An optical pickup apparatus according to claim 18, 
wherein said light reflection optical element is a 
triangular prism (118). 

24. An optical pickup apparatus according to claim 23, 
10 wherein said light reflection optical element is an inner 

surface reflection type triangular prism (1120), and the 
light beam is reflected by a reflection surface (140). 

25. An optical pickup apparatus according to claim 18, 
15 wherein said light reflection optical element is a 

semispheric mirror (1122). 

26. An optical pickup apparatus according to claim 18, 
wherein said light reflection optical element is a circular 

20 disc mirror (1124). 

27. An optical pickup apparatus according to claim 18, 
wherein said support means includes a concave spherical 
portion (170) and a convex spherical portion (192) which 

25 can be spherically fitted together. 
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28. An optical pickup apparatus according to claim 27, 
wherein said light reflection optical element is held by 
holding means (160) partially constituting said support 
means, said fixing means is a screw (198), said holding 
5 means is fixed to the chassis by the screw via a washer, 
and a height of the washer is changed with a threading 
amount of the screw to thereby tightly fit together the 
concave spherical portion and the convex spherical portion. 

10 29. An optical pickup apparatus according to claim 18, 
wherein said light reflection optical element is held by 
holding means (160) partially constituting said support 
means, said fixing means is a screw (198), said holding 
means is fixed to the chassis by the screw, a screw hole of 

15 the chassis has a diauneter larger than a diameter of a 
shaft of the screw, and said light reflection optical 
element can be displaced along the chassis by an amount 
corresponding to a difference between the diameters. 

20 30. An optical pickup apparatus comprising: 

(a) a light reflection optical element (118, 1120, 
11122, 1124, 1126) for reflecting a plurality of light 
beams incoming along a direction of a first axial line 
(120), toward a direction of a second axial line (122) 

25 different from the first axial line; 
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(b) spot forming means (126) for forming a spot (M, E, 
F, G, I, and J) of each light beam incoming along the 
direction of the second axial line (122) from said light 
reflection optical element (118, 1120, 1122, 1124, 1126), 

5 on each track (142) of a recording medium (128); 

(c) support means (1110) for movably supporting said 
light reflection optical element (118, 1120, 1122, 1124, 
1126) on the chassis along the direction of the first axial 
lie (120) and/or the direction of the second axial line 

10 (122); 

(d) fixing means (198, 1102) for fixing said light 
reflection optical element (118, 1120, 1122, 1124, 1126) to 
the chassis (180); and 

(e) reflected light detecting means (134) for 
15 detecting reflected light of each spot (M to J) passed 

through said spot forming means (126). 

31. An optical pickup apparatus according to claim 27, 
wherein said light reflection optical element is held via 

20 a mount member (172) by holding means (160a) partially 
constituting said support means, said mount member is fixed 
to said holding means by a screw (1114) via a washer 
( 1112 ) , a height of the washer is changed with a threading 
amount of the screw to thereby moving up and down said 

25 light reflection optical element. 
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32. iVn op-tlcal pickup apparatus according to claim 31, 
wherein said support means (110) regulate said mount member 
from being rotated during threading the screw, in a 
direction of threading the screw. 

5 

33. A method of adjusting a rotary position of a light 
reflection optical element for an optical pickup apparatus 
having the light reflection optical element (118, 1120, 
11122, 1124, 1126) for reflecting a plurality of light 

10 beams incoming along a direction of a first axial line 
(120), toward a direction of a second axial line (122) 
different from the first axial line, spot forming means 
(126) for forming a spot (M, E, F, G, H, I, and J) of each 
light beam incoming along the direction of the second axial 

15 line (122) from said light reflection optical element (118, 
1120, 1122, 1124, 1126), on each track (142) of a recording 
mediiun (128), support means (170, 182) for rotatably 
supporting said light reflection optical element (118, 
1120, 1122, 1124, 1126) about at least one rotation axial 

20 line on a chassis (180), the rotation axial line passing a 
reference point (138) which is a cross point between the 
first and second axial lines (120, 122), fixing means (198, 
1102) for fixing said light reflection optical element 
(118, 1120, 1122, 1124, 1126) to the chassis (180), and 

25 reflected light detecting means (134) for detecting 
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reflected light of each spot (M to J) passed through said 
spot forming means (126), the method comprising the steps 
of: 

providing image pickup unit (CCD) in place of the 
5 recording medium; 

displaying the spots picked up by said image pickup 
means on a display; and 

adjusting the rotary position of said light reflection 
optical element by rotating said light reflection optical 
10 element about the at least one rotation axial line while 
the display is monitored, so as to allow the spots (M to J) 
on the recording medium (128) to enter an effective area of 
said spot forming means (126) and/ or so as to make the 
focus states of the spots (M to J) be generally the same. 
15 34. An optical pickup apparatus having a photodiode unit 
(224) mounted on a holder (216) having a bonding surface 
(240) bonded to a holder mount surface (214) of a base 
(212) and a position adjusting pin receptacle (222, 284, 
296, 298, 2104, 2106, 2108) for receiving a position 
20 adjusting pin (256), the holder (216) being bonded to the 
base (212) after the holder (216) is aligned with a proper 
position by the position adjusting pin (256), wherein: 

said holder (216) has a shielding portion (278, 286) 
for shielding said holder mount surface (214) from said 
25 position adjusting pin receptacle (222, 284, 296, 298, 
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2104, 2106, 2108). 

35. An optrical pickup apparatus according -to claim 34, 
wherein said poslt:lon adjuslilng pin recep-tacle (222, 284, 

5 296, 298, 2104, 2106, 2108) Is a recess (222, 284, 296, 
298) which Is open on a side opposite to the holder mount 
surface (214) and close on a side of the holder mount 
surface (214), and a close end of said recess (222, 284, 
286, 298) constitutes said shielding portion (278, 286). 

10 

36. An optical pickup apparatus according to claim 34, 
wherein said holder (216) is provided with a projection 
(276, 294) projecting to a side opposite to the holder 
mount surface (214), and a recess (222, 296, 298) being 

15 open at a top surface of said projection (276, 294) is 
formed in said projection (276, 294). 

37. An optical pickup apparatus according to claim 34, 
wherein a projection (2104, 2106, 2108) projects from a 

20 surface (242) on a side opposite to the bonding surface 
(240) toward a side opposite to the holder mount surface 
(214), and a top circumference area of said position 

adjusting receptacle (256) is inserted into an engaging 

hole of said position adjusting pin (256). 

25 
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38. An optical pickup apparatus according to claim 34, 
wherein a guide groove (288) is formed on the bonding 
surface (240) of said holder (216), said guide groove (288) 
guiding preliminary adhesive (270) from a preliminary mount 
adhesive dropping area (266) to a direction different from 
a direction toward said position adjusting pin receptacle 
(222, 284, 296, 298, 2104, 2106, 2108). 

39. A holder comprising: 

a plurality of position adjusting pin receptacles 
(222, 284, 296, 298, 2104, 2106, 2108) for receiving a 
plurality of position adjusting pins (296); 

a bonding surface ( 240 ) bonded to a holder mount 
surface (214) of a base (212); 

a mount (218) for mounting a photodetector unit (224); 

and 

a shielding portion (278, 286) for shielding said 
holder mount surface (214) from each of said position 
adjusting pin receptacles (222, 284, 296, 298, 2104, 2106, 
2108) . 

40. A holder comprising: 

a plurality of position adjusting pin receptacles 
(222, 284, 296, 298, 2104, 2106, 2108) for receiving a 
plurality of position adjusting pins (296); 
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a bonding surface (240) bonded to a holder* mount 
surface (214) of a base (212); 

a mount (218) for mounting a photodetector unit (224); 

and 

5 a plurality of guide grooves (288) for guiding 

preliminary adhesive (270) from a preliminary mount 
adhesive dropping area (266) to a direction different from 
a direction toward said position adjusting pin receptacles 
(222, 284, 296, 298, 2104, 2106, 2108). 

10 

41 . A method of manufacturing an optical pickup apparatus 
having a photodiode unit (224) mounted on a holder (216) 
having a position adjusting pin receptacle (222, 284, 296, 
298, 2104, 2106, 2108) and a shielding portion (278, 286) 
15 for shielding a holder mount surface (214) of a base (212) 
from said position adjusting pin receptacle (222, 284, 296, 
298, 2104, 2106, 2108), the method comprising the steps of: 

(a) aligning said holder (216) with a proper position 
by using a position adjusting pin (256) fitted in said 

20 position adjusting pin receptacle ( 222 , 284 , 296 , 298 , 
2104, 2106, 2108); 

(b) dropping preliminary mount adhesive (270) down to 
a preliminary mount adhesive dropping area (266) between 
the holder mount surface (214) of the base (212) and a 

25 bonding surface (240) of said holder (216) to preliminarily 
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mount said holder (216) on said base (212); and 

(c) removing said position adjusting pin (256) from 
said position adjusting pin receptacle (222, 284, 296, 298, 
2104, 2106, 2108). 

5 

42. A method of manufacturing an optical pickup apparatus 
having a photodlode unit (224) mounted on a holder (216) 
having a position adjusting pin receptacle (222, 284, 296, 
298, 2104, 2106, 2108) and a guide groove (288) for guiding 

10 preliminary adhesive (270) from a preliminary mount 
adhesive dropping area (266) to a direction different from 
a direction toward said position adjusting pin receptacle 
(222, 284, 296, 298, 2104, 2106, 2108), the method 
comprising the steps of: 

15 (a) aligning said holder (216) with a proper position 

by using a position adjusting pin (256) fitted In said 
position adjusting pin receptacle (222, 284, 296, 298, 
2104, 2106, 2108); 

(b) dropping preliminary mount adhesive (270) down to 
20 the preliminary mount adhesive dropping area (266) between 

the holder mount surface (214) of the base (212) and a 
bonding surface (240) of said holder (216) to preliminarily 
mount said holder (216) on said base (212); and 

(c) removing said position adjusting pin (256) from 
25 said position adjusting pin receptacle (222, 284, 296, 298, 
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2104, 2106, 2108). 

43- An optical pickup apparatus according to claim 34, 
wherein a shape of said receptacle is cylindrical, cubic, 
5 or conical . 

44. An optical pickup apparatus according to claim 35 or 
36, wherein said recess (296) is an opening having a 
rectangular cross sectional shape. 

10 

45 . An optical pickup apparatus according to claim 35 or 
36, wherein said recess (298) is an opening having a 
triangular cross sectional shape. 

15 46. An optical pickup apparatus according to claim 38, 
wherein said guide groove has a V-character cross sectional 



47. A holder according to claim 39, wherein a shape of 
20 said receptacle is cylindrical, cubic, or conical. 

48. A holder according to claim 39, wherein said shielding 
portion (286) is a recess (284) formed on a non-bonding 
surface (242) of said holder. 



shape . 



25 
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49. A holder according to claim 40, wherein said guide 
groove has a V-character cross sectional shape. 

50. A method according to claim 41, wherein a shape of 
5 said receptacle is cylindrical, cubic, or conical. 

51. A method according to claim 42, wherein a shape of 
said receptacle is cylindrical, cubic, or conical. 

10 52. A method according to claim 42, wherein said guide 
groove has a V-character cross sectional shape. 
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